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PURPOSE: To gain stable commutation in a commutatorless motor by calculating 
the phase variation due to armature reaction from an armature current reference 
value or an actual armature current value, adding them to a phase deviation 
to compare continuously in phase. 

CONSTITUTION: An armature reaction arithmetic circuit 102 calculates the phase 
variation component of the motor voltage from the current value applied from 
a current value arithmetic circut 101 which calculates the actual current value 
by the current reference value I* from a speed controller, not shown. This cal- 
culated output and the phase deviation output obtained through a motor voltage 
detector, a 3-phase/2-phase converter 7, a phase difference calculating circuit 8 
and a deviation amplifier 10 are added by an adder 103, and inputted to a V/F 
converter 11. The analog signal from the converter 11 is converted to the phase 
$ of digital amount by the counter 12, inputted to an ROM13 and an effective 
commutation leading angle setter, not shown, and the sinusoidal signal corre- 
sponding to the phase 6 outputted from the ROM13 is inputted through a D/A 
converter 9 into the phase difference calculating circuit 8. 
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PURPOSE: To suppress the abrupt variation in the speed of a motor by varying 
the gain of drooping characteristic smoothly in time series. 

CONSTITUTION: An automatic plate thickness controller 12 outputs a control 
signal 13 in response to the plate thickness deviation signal 11, and a power 
source 9 controls the current of the motor in response to the control signal 13. 
Relays 111-115 are operated by signals 101-105 in response to the operating 
conditions in the power source 9, the gain of a gain altering circuit 110 is select- 
ed by the contacts of the relays to select the prescribed drooping characteristic 
On the other hand, in the controller 12, the relays 121-125 are operated by the 
signals 101-105, and the gain of a gain altering circuit 120 is altered by the 
contacts of the relay. A primary delay circuit is provided at the output side of 
the gain altering circuit 110, and the abrupt variation in the speed is prevented 
when the gain of the drooping characteristic is varied. 
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PURPOSE: To suppress the ripple component for a power source by superposing 
the ripple component of the power source inverted in phase on the voltage drop 
due to proportional resistor. 

CONSTITUTION: An inverting amplifier 2 inverts the phase, amplifies and outputs 
the ripple components produced at the power supply terminal B t due to the 
internal impedance Zo of a DC power source 1 and the load variation in the 
DC motor M. This output voltage is supplied through an AC coupling capacitor 
C, to the terminal J, of a proportional resistor R T . An operational amplifier 
OP controls transistors Q, f Q, in response to the deviation between the potential 
difference between the terminals J, and Ji varying in response to the variation 
in the load of the DC motor and a reference voltage. In this manner, the ripple 
voltage capable of being produced on power supply terminal B, can be suffi- 
ciently suppressed. 
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